Background: Non-small cell lung cancer is the leading cause of cancer-related mortality in the United States. Patients with late-stage disease (stage 3/4) have five-year survival rates of 2%-15%. Care quality may be measured as time to receiving recommended care and, ultimately, survival. This study examined the association between race and receipt of timely non-small cell lung cancer care and survival among Veterans Affairs health care system patients. Methods: Data were from the External Peer Review Program, a nationwide Veterans Affairs quality-monitoring program. We included Caucasian or African American patients with pathologically confirmed late-stage non-small cell lung cancer in 2006 and 2007. We examined three quality measures: time from diagnosis to (1) treatment initiation, (2) palliative care or hospice referral, and (3) death. Unadjusted analyses used log-rank and Wilcoxon tests. Adjusted analyses used Cox proportional hazard models. Results: After controlling for patient and disease characteristics using Cox regression, there were no racial differences in time to initiation of treatment (72 days for African American versus 65 days for Caucasian patients, hazard ratio 1.04, P = 0.80) or palliative care or hospice referral (129 days versus 116 days, hazard ratio 1.10, P = 0.34). However, the adjusted model found longer survival for African American patients than for Caucasian patients (133 days versus 117 days, hazard ratio 0.31, P , 0.01). Conclusion: For process measures of care quality (eg, time to initiation of treatment and referral to supportive care) the Veterans Affairs health care system provides racially equitable care. The small racial difference in survival time of approximately 2 weeks is not clinically meaningful. Future work should validate this possible trend prospectively, with longer periods of follow-up, in other veteran groups.
Introduction
Lung cancer is the leading cause of cancer-related death, accounting for 29% of all cancer-related deaths among men.
1 Non-small cell lung cancer (NSCLC) is responsible for approximately 85% of lung cancers. 2 NSCLC has a dismal prognosis, with 5-year survival rates ranging from 49% for patients with stage 1A of the disease to approximately 1% for those with stage 4. 2 Because survival rates are poor, the goal of much therapy for late-stage NSCLC patients is palliative, often focusing on formal referrals to palliative care and/or hospice services. For patients with late-stage disease, recommended treatment ranges from chemotherapy and radiation with or without surgery Dovepress submit your manuscript | www.dovepress.com
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(stage 3A), to chemotherapy and radiation without surgery or chemotherapy alone (stage 3B), to chemotherapy alone for patients with metastatic disease (stage 4). 3, 4 There is a clear link between quality of care and patient outcomes. Receipt of timely, stage-appropriate care for NSCLC patients can increase the length of survival. 5 Despite the Institute of Medicine prioritizing the receipt of timely treatment as a measure of quality, 6 many studies have identified differences in care quality among NSCLC patients of diverse races that may contribute to racial differences in outcomes. 7 In fact, there is evidence of racial disparities in care quality measures throughout the NSCLC treatment trajectory. Proper staging is essential for effective treatment planning, yet there are racial differences in receipt of positron emission tomography imaging to accurately stage patients. 8 Once a patient has been staged, for those with early-stage NSCLC, timely receipt of surgical resection has a critical impact on survival outcomes. Several studies have shown that African American patients are less likely to receive surgical resection than their Caucasian counterparts. 9, 10 Racial differences also exist in terms of patient treatment refusal rates, 11 and appropriateness and timeliness of care among Medicare beneficiaries. 12, 13 One study found that relative to Caucasian patients, African American patients were 34% less likely to receive timely surgery, chemotherapy, or radiation for stage 3 NSCLC, and 51% less likely to receive chemotherapy in a timely fashion for stage 4 disease. 12 Although the existence of racial disparities in NSCLC is well documented, the cause of these racial differences is complex. Reasons include a cumulative effect of both patient and health system factors. Evidence suggests that when patients receive the right care at the right time, there is little racial difference in survival rates. For example, among patients in the Surveillance, Epidemiology, and End Results database, there was a 3% absolute difference in survival favoring Caucasian patients over minorities.
14 In an analysis of late-stage NSCLC Medicare beneficiaries, the 5-year survival rates for Caucasian and African American patients were 17.7% and 19.6%, respectively. After controlling for socioeconomic status, this difference disappeared entirely. 5 Similarly, after controlling for receipt of surgery, differences in survival rates for early-stage NSCLC patients were comparable across racial groups. 15 Similar survival rates by race were found among veterans with early-stage disease who received surgery. 16, 17 The Veterans Health Administration, the largest integrated US health care system, is reputed as an equal-access provider. 18 As such, the Veterans Affairs (VA) healthcare system provides an excellent environment in which to study the quality of cancer care among patients with NSCLC. We hypothesized that if patients received equitable and timely care, there would subsequently be similar survival rates by race. Focusing on patients with late-stage NSCLC (stage 3 and 4), we expand upon previous work by examining racial differences in two dimensions of quality of VA NSCLC care: processes of care (time to treatment) and outcomes (survival).
Methods

Data source
The 
Measures
The analytic data set consisted of African American and Caucasian patients with pathologically confirmed late-stage (stage 3 or stage 4) NSCLC. We assessed three dependent variables. We included two process measures of care timeliness: (1) time from diagnosis to initiation of treatment (surgery, chemotherapy, radiation therapy, or admission into palliative care or hospice) and (2) time from diagnosis to referral to palliative care or hospice. The third measure was time from diagnosis to death. Death information was obtained during data abstraction, approximately 2 years from diagnosis. For all measures, time was expressed as the number of days between events.
The primary independent variable of interest was patient race. Because there were relatively few non-African American submit your manuscript | www.dovepress.com Dovepress Dovepress minority patients in the cohort (N = 56), we restricted our analyses to African American and Caucasian patients; we lacked data on Hispanic ethnicity. Covariates included demographic characteristics (age at diagnosis, marital status, and geographic region) and clinical factors (stage at diagnosis and performance status) previously associated with timeliness of care. 21, 22 Patients were considered to have poor performance status if the medical record contained documentation of any of the following: Eastern Cooperative Oncology Group score .2, Karnofsky Performance Status Scale score ,60%, or an Adult Comorbidity Evaluation-27 (ACE-27) score of moderate or severe (2 or 3). Non-African American minority patients, those missing race information, and duplicate records were excluded from the final analytic data set.
Statistical analysis
The Kaplan-Meier method was used to estimate time-to-event curves. The models did not converge when we attempted to control for geographic clustering. We present the racial distribution of key variables (stage at diagnosis, performance stage, and age). To compare differences in unadjusted survival curves between African American and Caucasian patients, we used the log-rank and Wilcoxon tests. Multivariate Cox proportional hazard models were used to examine the association between race and time to event after controlling for the previously mentioned covariates. The Efron method was used to handle ties. 23, 24 Statistical significance was assessed at a conventional alpha level of #0.05. Data management and analyses were conducted in Stata 11 (StataCorp LP, College Station, TX, USA) and SAS version 9.2 (SAS Institute Inc, Cary, NC, USA).
Results
Our final analytic sample consisted of 2,200 patients with NSCLC (Figure 1 ). At the time of diagnosis, 83% were Caucasian, 46% were married, 33% were aged 55-64 years, and 47% lived in the South (Table 1) . The majority of patients (89%) were diagnosed with metastatic disease, and 65% had documentation of poor performance status. Overall, the mean time from diagnosis to initiation of treatment (defined as first date of chemotherapy, radiation therapy, or admission to palliative care or hospice; patients may have had multiple treatment modalities) was 66 days, or approximately 2 months. When we examined racial groups separately, the mean times to initiation of treatment were similar for Caucasian and African American patients (65 days versus 72 days, respectively). The mean time between diagnosis and referral to palliative care or hospice was 118 days, with Caucasian patients being referred an average of 13 days earlier (116 days versus 129 days). The mean time from diagnosis to death was approximately 120 days, or 4 months, with Caucasian patients dying 16 days sooner than African American patients (117 days versus 133 days; Table 1 ). Patients were similar by race with regard to stage at diagnosis (P = 0.48) and performance status (P = 0.85). Approximately 70% of patients received treatment for their NSCLC. Among patients who received treatment, the mean time to initiation of treatment was 66 days. In unadjusted analysis, there were no racial differences in time to initiation of treatment (Wilcoxon P = 0.94; log-rank P = 0.99). After adjustment, there remained no association between time to initiation of treatment and race (hazard ratio [HR] 1.04, P = 0.80), marital status (HR 1.00, P = 0.98), age at diagnosis, region, stage at diagnosis (HR 0.87, P = 0.47), or performance status (HR 0.81, P = 0.09; Table 2 ).
More than half (54%, N = 1,178) of all patients were referred to palliative care or hospice, with referral occurring approximately 118 days after diagnosis. In unadjusted analyses, there were no racial differences in time to palliative care or hospice referral (Wilcoxon P = 0.29; log-rank P = 0.57). The lack of association by race remained in the adjusted submit your manuscript | www.dovepress.com
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Cox models (HR 1.10, P = 0.34; Table 2 ). Compared with patients with stage 4 disease, those with stage 3 had approximately a 36% higher hazard of referral (HR 1.37, P , 0.01) to palliative care or hospice. Compared with patients with documentation of poor performance status, healthier patients had approximately a 20% reduced hazard of referral (HR 0.81, P = 0.01) to palliative care or hospice. There were no other associations between referral and patients' sociodemographic characteristics.
At the time of data collection, approximately 78% individuals of the sample population were deceased, with a mean time from diagnosis to death of approximately 120 days, or 4 months. In unadjusted analysis, Caucasians died sooner than African Americans (Wilcoxon P = 0.00; log-rank P , 0.01). This finding remained after adjustment for covariates (HR 0.31, P , 0.01). Being married (HR 0.89, P = 0.02) and being less than 55 years of age (HR 0.76, P = 0.01) were protective against death compared with being unmarried or .75 years old at diagnosis. Geographic region was not associated with time to death. Compared with those with metastatic disease, patients with stage 3 disease had approximately a 50% reduced hazard of death (HR 0.53, P , 0.01).
Poor performance status was also associated with time to death (HR 0.80, P , 0.01; Table 2 ).
Discussion
We examined two dimensions of quality of VA NSCLC care: processes of care (time to treatment) and outcomes (survival). Among patients with late-stage NSCLC, we observed no racial differences in processes of care. In fact, there were no significant associations between time from diagnosis to initiation of treatment and any patient-level characteristics. This supports the VA's reputation as an equal-access system. The mean time to first treatment that we observed, approximately 66 days, is consistent with a previous VA study of advanced NSCLC. 25 Although some have argued that a 2-month delay may negatively affect patients' emotional states, 26 there are no formalized guidelines regarding timeliness of treatment for NSCLC. Thus, these findings suggest that the VA provides equitable and timely access to critical health services for patients with late-stage NSCLC.
Palliative care is critical for effective management of pain and other distressing symptoms and is often provided in conjunction with other therapies. Recent literature has a Treatment included initiation of lung cancer surgery, chemotherapy, radiation therapy, admission into palliative care, or admission into hospice; b patients were considered to have poor performance if the medical record contained documentation of an Eastern Cooperative Oncology Group score .2, a Karnofsky Performance Status Scale score of ,60%, or an Adult Comorbidity Evaluation-27 score of 2 (moderate) or 3 (severe). Abbreviations: NSCLC, non-small cell lung cancer; N, number; SD, standard deviation.
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suggested that enrollment in hospice does not compromise the length of survival for patients after advanced lung cancer diagnosis, 27 and may in fact extend life by 2 months. 28 As a result, some have suggested that patients be referred to palliative care within 4 to 6 weeks of diagnosis. 29 In the absence of timeliness standards, it is clear that the VA is committed to referring all patients in a common timeframe. We found that more than half of patients with advanced NSCLC were referred to palliative care or hospice services, with no significant racial differences. Moreover, these data suggest that patients seem to be referred appropriately on the basis of their health status, because patients with metastatic disease or poor performance status were sent to palliative care and/or hospice more quickly.
We also examined survival rates up to 2 years from diagnosis. As anticipated, we found that metastatic disease, poor performance status, and increased age at diagnosis were associated with shorter survival times. Marriage had a protective effect, which has also been demonstrated in prior studies. 30 In these data, African American patients survived a mean of 16 days longer than Caucasian patients, even after we controlled for prespecified covariates. Although racial differences in survival time have been documented in nonfederal health care systems, our finding is consistent with several studies that suggested that once equal access to care has been obtained, survival rates are similar for patients of diverse races. 22, 31, 32 Our study has several limitations. First, our analysis was limited to care received in the VA. Some patients receiving care in the VA health care system may also receive a portion of their cancer care in the private sector. Analysis was also limited to patients of African American and Caucasian race without regard to Hispanic ethnicity. Geographic regions were defined based on landmass, not distribution of this sample of VA patients. Future research should endeavor to include information from multiple data sources on a more diverse patient cohort. We obtained death information 2 years after diagnosis; however, this seems reasonable, because 78% of our sample died within this timeframe. We also looked for racial differences in right-censoring of the data. At the time of data capture, approximately 81% of African Americans and 88% of Caucasian patients were deceased (P , 0.01). Future studies should endeavor to include longer-term follow-up data to avoid potential censoring bias.
Our findings provided important insights on the quality and timeliness of VA NSCLC care. We assessed key process and outcome measures of care quality and observed no evidence of clinically meaningful racial differences in timeliness of NSCLC care provided by the VA health care system. To validate these findings, future studies that follow 18, 33, 34 and its established commitment to ongoing quality monitoring and improvement. 
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